Background. The main problems in nutrition among elderly people are insufficient consumption of high energy protein and deficiencies in vitamins and minerals. Obesity or malnutrition in this age group is also common. The character of the diet of the elderly is affected by many factors, including the place of residence. Objective.The aim of this work was to compare the diet and nutritional status of elderly people living in nursing homes and in their family homes in West Pomeranian Voivodeship region. Material and methods.The study was performed among 48 citizens of Drawsko Pomorskie (DP) and 79 residents of Nursery Home (NH) in Żabów. For the study we used a questionnaire containing questions about anthropometric data which served to assess nutritional state. The assessment of diets of the citizens of Drawsko Pomorskie was performed based on the menus collected using a 24-hour diet recall. Energy and nutritional value of the diets of NH residents were assessed on the basis of decade menus. Obtained results were compared to current recommendations. Results.Two examined groups comprised of both underweight and obese people. The residents of NH in Żabów consumed more energy, protein, fat, cholesterol and carbohydrates, whereas people from DP -more dietary fibre. Diets of the citizens of DP were characterized by excessive consumption of sodium, phosphorus, iron, zinc, copper and vitamins: A, B 2 , B 6 , B 12 and niacin, and insufficient consumption of potassium, calcium, magnesium and vitamins: D, E, C and folates. The diets of people living in family homes were excessive in sodium, phosphorus, iron, copper and vitamins: A, B 1 , B 6 , C and niacin, and contained too little calcium, magnesium and vitamins D, E and folates. Conclusion. It was shown that the place of residence of examined people affected their diets and nutritional status. Both in case of people living in NH and in family homes there was a risk of underweight and obesity, which could be affected by improper way of nutrition.
INTRODUCTION
Ageing is a natural, irreversible process constantly happening to us for our whole adult life. Currently observed demographic changes are mainly caused by the development in medicine, improvement in the level of hygiene and vaccination but also by the decrease in fertility and birth rate [15] . Increasing percentage of elderly people, not only in Poland but throughout the world [12] , results in growing interest in this social group among the researchers. Gerontology allows for a better care for the elderly, improves their life conditions and thus makes their future more decent.
One of the characteristics of this age group is multiple morbidities. Elderly people often suffer from such diseases as cardiovascular diseases, diabetes (especially type 2), tumours, various types of digestive problems (constipation, flatulence, eating disorder), urinary incontinence, but also insomnia, depression, dementia and hearing and sight disorders [15] . Considering that many of these diseases are diseases of affluence, one should put special attention to their prevention, which includes appropriate nutrition enabling to maintain a good physical and mental condition [2] .
Proper feeding of elderly people is challenging due to gastric problems, economical situation or longstanding bad habits. Very important factors affecting the diets of the elderly are psychosocial factors, of which the most important is everyday stress. Emotional support of the family and surrounding people, satisfaction from life and the feeling of control over one's life are very important factors, which can significantly contribute to the improvement of last years of life [15] .
Therefore, there is a need to develop and run educational programs directed to this social group which include proper nutrition [5] . One of them is a strategy developed by WHO, referring to the diet, physical activity and health, which establishes the means of implementation and evaluation of the activities promoting a healthy lifestyle [10] . The access to educational programs is determined by e.g. the place of residence of an elder, which will influence the diet and nutritional status. In this study we compared the diet and nutritional status of elderly people living in nursing home and in their family homes in West Pomeranian Voivodeship.
MATERIAL AND METHODS
The study was performed among the citizens of Drawsko Pomorskie (DP) and the residents of Nursing House (NH) in Żabów. The total number of the participants was 127, including 48 elders living in their family homes and 79 in NH. The details on the size of examined groups are presented in Table 1 .
The participants of the study in the authors' questionnaire gave the basic anthropometric data, which were used to assess nutritional status. Quantitative analysis of daily food ratios (DFR) among the residents of Drawsko Pomorskie was performed based on the menus collected using a 24-hour dietary recall. The "Album of photographs of produce and meals" [29] was used to estimate the size of food portions. Energy and nutritional value of DFRs of the residents of the NH was assessed based on obtained decade menus. The contents of energy, basic nutrients, vitamins and minerals in the diets was calculated using a computer software Dieta 5.D (Institute of Food and Nutrition, Warsaw). Obtained results were compared with current standards at the level of estimated average requirement of the group (EAR) or adequate intake (AI) [13] . Required standard values for energy and particular components of the diet were established using weighted average method. Supplementation was not taken into consideration in the calculations. Men n = 15 All the results were statistically analysed using Statistica v. 13.0 (Statsoft). Due to the fact that the characteristics did not have normal distribution the significance of differences was calculated using a nonparametric Mann-Whitney U test. The significance level was p < 0.05.
RESULTS
BMI (Body Mass Index) was calculated based on obtained information concerning the weight and height and enabled the assessment of nutritional status of the examined. The average value of BMI of elderly people living in their family homes was 28.1±3.8 kg/ m 2 and was slightly higher than for the residents of NH (26.7±5.0 kg/m 2 ).The analysis of nutritional status of the elderly with respect to their place of residence is presented in Table 2 . According to WHO classification, every third person from Drawsko Pomorskie had proper body weight, which was a slightly lower percentage than in case of the examined residents of NH. The majority of examined elders were overweight or obese (71% and 60%, respectively). Taking into consideration the classification of Queensland Government [20] , almost every sixth citizen of DP (17%) and every third resident of NH (33%) was underweight. Using QG interpretation, almost 45% of the examined people has a proper body weight and excessive weight was noted in every fifth person living in NH (20%) and in 42% people living in family homes. Obesity was not observed. Detailed information is presented in Table 2 . The analysis of examined menus enabled to compare the average consumption of energy, basic nutrients, minerals and vitamins among the residents of NH and citizens of DP. Obtained results and realization of the norms are presented in Tables 3-4 .
The residents of NH consumed significantly more energy (2036.3±134.8 kcal) than people living in family homes (1602.9±519.1kcal), which contributed to higher percentage of norm realization (92,9% and 79.8%, respectively). Among the residents of NH, a significantly higher consumption of all analysed nutrients was observed, with the exception of dietary fibre, whose intake was slightly higher for citizens of DP, but it was within the standards (Table 3) . The residents of NH consumed, on average, higher amounts of calcium, phosphorus, iron, zinc and copper. On the other hand, the diets of the citizens of DP were characterized by higher contents of sodium and potassium. In case of sodium the differences were statistically significant (Table 4 ).
The analysis of vitamins contents in daily food ratios showed that the realization of norms among the participants of the study differed significantly with respect to vitamins E, B 2 , B 12 , C and folates. The residents of NH consumed significantly more riboflavin and cobalamin, whereas the people living in family homes -more vitamin E, folates and vitamin C (Table 4 ). Figure 1 shows the share of macronutrients (A) and fatty acids (B) in energy supply. Among the examined people we observed small differences in the ratio of consumed nutrients. It was observed that in DFR of NH residents there was significantly higher percentage of energy from fat, which contributed to a lower intake of energy from carbohydrates in this group. The share of protein in energy supply was at a similar level in both examined groups. The residents from Żabów consumed the highest amounts of saturated fatty acids, which caused their higher intake in this group in comparison to the people living in family homes. On the other hand, the residents of Drawsko Pomorskie consumed less monounsaturated fatty acids and more polyunsaturated fatty acids than the residents of NH. 
DISCUSSION
Agrowing tendency for the ageing of the population is currently observed worldwide. One of the main factors contributing to improvement in longevity has been a better medical care in recent years. Maintaining a proper nutritional status in older age will positively contribute to improvement in the quality of life, despite the presence of many diseases typical for that age. One of the key elements used to assess nutritional status is BMI [1] . In the publication of Queensland Government [20] we find the information that the classification proposed by WHO may be inadequate for elderly people. It was shown that the lowest mortality in a group of people aged above 65 occurs in people with BMI within the range 24-31 kg/m 2 and a separate classification for BMI of elderly people was proposed. Taking the above into consideration, in this study it was observed that almost half of the participants, irrespective of their place of residence, had appropriate value of BMI. In the publication of Ene-Margit and Kai [8] , the results of the BMI index of older people from 17 European countries were collected, which showed a slightly higher percentage (60%) of participants with BMI assessed as proper for the elderly. A slightly smaller percentage (41%) of those with normal BMI was observed among nursing home residents in Nysa [3] .
Too low body weight in case of the elderly (BMI <18.5 kg/m 2 ) is definitely unfavourable for the health, because it can result in quicker occurrence of malnutrition. Malnutrition affects 12-61% of the residents of long-term care facilities [31] . Own study also showed a slightly higher percentage of underweight people among the residents of NH (3% according to WHO and 33% according to QG) in comparison with the people living in own homes (0% and 17%, respectively). Although, in the studies of Zołoteńka-Synowiec et al. [32] among residents of nursing homes in Nysa, the percentage of people with underweight was 16.4 (15.7% in women and 20% in men).
Properly balanced diet is one of the crucial factors to maintain good health. With age the energetic demand of an organism decreases. Thus, in order to provide appropriate supply of all the necessary nutrients, the food consumed by elderly people should have high nutritional density, be low in calories and easy to digest [26, 29] . In this study it was shown that the average energy value of a food ratio for people living in family homes was 1602.9 kcal and was lower than for residents of NH, which resulted in that the demand on energy was covered in only 79.8%. Similar results were obtained by Sygnowska and Waśkiewicz [27] , Różańska et al. [25] , and Włodarek and Głąbska [30] where the average energetic value of daily food ratios was1756.6 kcal, 1539.6 kcal and 1830 kcal, respectively. Higher energy content in the home diets, but within the norm, were obtained in the study of Malczyk et al. [18] -2066.2 kcal and Włodarek and Głąbska [30] -2200 kcal. DFR of elderly people from nursing homes covered energy demand to a higher extend (93% of norm realization). Different results were obtained by Grochowska-Niedworok et al. [11] and Gacek [9] , where the residents food ratios supplied on average 2835.2 kcal and 2746.9 kcal a day, i.e. 141% and 118.5% of the norm.
The ratio of macronutrients in energy supply is very important in proper feeding of elderly people. This study has shown that both in case of people living in NH and in family homes the ratio of macronutrients was correct. In the study of Sygnowska and Waśkiewicz [27] the percentage of energy from protein was within the norm, but the energy from fat exceeded recommended values and the energy from carbohydrates was insufficient. Similar ratio of nutrients in energy supply was noted by Różańska et al. [25] . In the study of Całyniuk et al. [3] a lower percentage of energy from protein and normal from fats and carbohydrates has been demonstrated.
In this study, the average consumption of carbohydrates was within the range of 243-273 g/day, which supplied recommended 45-60% of the energy in both examined groups. Similar results were obtained by Grochowska-Niedworok et al. [11] and Orkusz and Gorla [21] , who showed that ca. 55% of energy came from carbohydrates. At the same time, higher consumption of total energy contributed to higher intake of this component in comparison with this study -from 338.8 to 385.8 g/day.
Dietary fibre plays a veryimportant role in the diet of the elderly and its consumption in the examined groups was appropriate. Similar results were obtained in the studies of Włodarek and Głąbska [30] .Lower supply of dietary fibrein home diets was observed in other studies [3, 18, 27] .
The process of ageing is connected to higher protein catabolism and muscle mass loss (sarcopenia). In the menus of both NH residents and DP citizens there was too high average amount of protein (152.3% and 117.9% of the norm, respectively). The diets of the residents of the Lower Silesian Nursing Home contained more protein by almost 9 g, which, however, did not contribute to higher realization of the norm (117.2%) than in this study [21] . In the study of Leszczyńska et al. [16] , related to the feeding of the residents of nursing homes, the norms on protein content were also exceeded.
In this study it was shown that the consumption of total fat was at a correct level only among the residents of NH and amounted to 79.1g/day, i.e. 108.2% of the norm. The citizens of DP consumed too little of this nutrient. Their DFRs realized the norm at the level of 77.2%, which corresponded to 51.6 g/day. Such content of fat in the menus of examined people contributed to proper intake of cholesterol. Different results were noted in other studies, where the amounts of both total fat and cholesterol in home diets were too high and reached even 150% of the daily norm [18, 25, 27, 29] . The analysis of menus from NH in Krakow showed too much fat supply in both winter and summer [9] .
The ratio of particular fatty acids in examined diets was not proper. Too high consumption of saturated fatty acids was observed, especially in the case of the residents of NH. Similar results were obtained by Leszczyńska et al. [16] , who at the same time showed too low content of polyunsaturated fatty acids, which was in contradiction to the results obtained in this study, where their consumption was satisfactory. In other studies, the authors noted higher intake of polyunsaturated fatty acids, which delivered on average 9.4% of the energy [11] .
The analysis of minerals and vitamins contents in examined diets showed numerous irregularities.
Excessive supply of sodium together with insufficient intake of potassium in elderly people may contribute to cardiovascular diseases, including high blood pressure [26] , arrhythmia, renal impairment, disorders in sensorimotor excitation and in acid/base balance [18, 22] .
In this study, too high intake of sodium was noted in both groups (172.8% and 232.2% of the norm. Moreover, the diets of NH residents contained too low amounts of potassium (78.6%). Higher content of sodium in DFR of elderly people in NH in Warsaw was shown by Włodarek and Głąbska [30] . Too high consumption of sodium was also confirmed by other authors [4, 18, 22] . Low intake of potassium observed in the group of NH residents is very common among the elderly, what was confirmed by the studies of Włodarek and Głąbska [30] . On the other hand, Pieter [22] showed that potassium consumption was at a similar level to that in the group of people living in Drawsko Pomorskie examined by us.
This study revealed insufficient consumption of calcium -it was within the range from 446.4 mg in the group from DP to 665.7 mg for the residents of NH, which covered the requirements in 44.6% and 69.7%. Low intake of this element with the home diet was confirmed in numerous studies in various regions of Poland, where the realization of the norm was from 26 to 67% [19, 22, 25, 26] . Insufficient consumption of Ca may cause muscle cramps, heart disorders, development or worsening of osteoporosis and more frequent bone fractures. Moreover, proper intake of this element will have a positive effect on the regulation of the blood pressure [18] . In contrast, the calcium content in the analyzed menus met the standard on average in 59.2% in the diets of NH from Silesia [23] .
Excessive supply of phosphorusin this social grouphas been observed in many studies and also confirmed in this study [9, 22, 30] . Lower amount if this element in the diet was noted by Całyniuk et al. [4] , but even there its intake was by ca. 33% higher than recommended. Too high consumption of phosphorus can lower the absorption of calcium, magnesium, iron, zinc and disrupt appropriate ratio of calcium to phosphorus, which in turn can lead to higher risk of osteoporosis [18] .
The content of magnesium is often insufficient in the diets of the elderly. The norm on this element in this study was realized at the level of 84.6% in the diets of NH residents and 89.6% in the diets of DP citizens. In the study of Pieter [22] the supply of magnesium covered on average 88.5% of required amount. Other authors also confirmed too low content of this element in the diets of the elderly [25, 30] . Deficiency in magnesium leads to circulatory failure, arrhythmia, anaemia and may affect the development of atherosclerosis and osteoporosis in women after the menopause. Moreover, too high consumption of sodium increases the secretion of magnesium from the organism [22] .
An excessive supply of iron was determined in the DFRs of the examined people, and it amounted to 12.1 mg in case of the residents of NH, which was significantly higher in comparison to that of the citizens of DP (9.9 mg) -that corresponded to 201.3% ad 165% of the norm, respectively. The results of the studies performed among the participants at the age above 65 taking part in PolSenior project were similar to those in this study. It was shown that the consumption of iron in this age group exceeded recommended values by ca. 68% [17] . A slightly lower intake of this element was noted by Pieter [22] and Gacek [9] . Other conclusions were drawn by Kowalczuk-Vasilev and Klebaniuk [14] , who showed that the content of iron in the diets of the residents of NH in Lublin was too low and covered only 88.4% of recommended intake. Too high supply of iron increases the production of free radicals in the organism, which can result in higher risk of carcinogenesis and coronary disease [6] .
This study showed that the consumption of zinc was at appropriate level, both in case of elderly people living in NH and in family homes. However, NH diets contained significantly more zinc than home diets. Obtained results are comparable to those presented in the study PolSenior [17] , where the average demand on this component was realized in 112.5%. Different results were obtained by Włodarek and Głąbska [30] , who noted that average consumption of zinc was by almost 10% higher than recommended. Insufficient intake of this element in diets of the elderly can contribute to the lack of appetite through distortion of taste and smell, and may also decrease the activity of immune system and impair cognitive functions [7] .
In this study an excessive intake of copper was observed. Its consumption exceeded recommended levels by 52.2% in case of the residents of NH and by 37.8% in case of DP citizens. Excessive amount of copper was also noted in diets of NH in Warsaw, where the average intake was almost twice higher than recommended [30] .
Too high consumption of vitamin A was observed in the diets of the two examined groups. DFRs of the residents of NH supplied on average 1429.1 µg of vitamin A (252.6% of the norm) whereas DFRs of DR citizens -852.4 µg (157.7%). Obtained results were similar to those in other studies, where a higher intake of this vitamin was reported [9, 14, 22, 30] , especially in case of the people living in NH.
Vitamin E as a strong antioxidant can prevent aging and carcinogenesis [22] . This study showed that both groups consumed insufficient amounts of tocopherol, whose amount was significantly lower in the diets of the residents of NH and amounted to 5.86 µg, i.e. the norm was realized in 65%. Too low intake of vitamin E with the diet was also reported by Całyniuk et al. [4] , who observed that DFRs of citizens of Silesia aged above 65 realized the norm at the level of ca. 66%. Diets of NH residents in Kraków also contained insufficient amount of this component (68. .8% of the norm) [24] . However, Gacek [9] noted that nursing home residents in Cracow consumed too much vitamin E, realizing the norm in 137.6%.
Performed analyses showed alarmingly low consumption of vitamin D, which for NH residents was at the level of 2.5 µg/day (16.6% of the norm). Diets of the citizens of DP supplied even less of this vitamin -on average 2.2 µg/day, i.e. 14.9% of the norm. Other authors also showed insufficient intake of this component with the diet -the requirements were covered in 13-23% [18, 22, 23, 27] .
The analysis of the contents of group B vitamins showed correct or extensive intake in both groups irrespectively of the place of residence. Diets of NH residents were too abundant in vitamins B 12 and B 2 , and to a lesser degree in vitamin B 6 and niacin. DP citizens consumed too much niacin and vitamin B 6 . Obtained results are in contradiction with the data reported by other researchers. Całyniuk et al. [4] observed too low consumption of group B vitamins. The analysis of the menus from NH in Lublin also showed insufficient coverage of the demand on vitamin B 1 (71.7%) and B 2 (55.3%) [14] . However, in studies in the NH in Cracow, the correct amounts of vitamins B 1 and B 2 and too high content of vitamin B 12 were noted [30] .
The demand on folates was not covered in DFRs of both groups -the norm was realized in 44% in case of NH residents and in 79% in case of DP citizens. The results of this study correlate with those obtained by other authors [18, 25, 27, 30] .
The consumption of vitamin C varied among the examined people. The people living in NH consumed significantly less vitamin (47.4% of the norm) than the citizens of DP (158.7%). It should be noted that high doses of ascorbic acid are not harmful to the organism due to little bioavailability and secretion with urine. However, in some persons its excessive amount may lead to the formation of kidney stones [22] . In the study of Różańska et al. [25] the average supply of vitamin C was realized in 78.5%. On the other hand, Pieter [22] reported too high intake of ascorbic acid in DFR (ca. 283%). Such discrepancies may be caused by seasonal availability of this vitamin.
Obtained results indicated nutritional errors, which were reflected in the amount of particular nutrients in the diets of the elderly. Due to multiple morbidities often occurring in this age group a special attention should be paid to proper composition of the menus. This can be facilitated by the presence of qualified personnel in nursing homes and food education available for elderly people.
CONCLUSIONS

1.
The obtained results indicate a lack of DFR's balance of both groups which could contribute to improper nutritional status of the examined people. 2. The daily food rations of the subjects were characterized by a high content of sodium and protein as well as low potassium which may disturb the functioning of the cardiovascular system. 3. The diets of both groups had too low amount of calcium, magnesium, vitamin D and too high content of phosphorus, which may increase the risk of osteoporosis. 4 . Due to the irregularities in DFR it is justifiable to introduce food education for elderly people and the personnel in the audited Nursing Home in Żabów, on the prevention of diseases associated with older people. 5. The irregularities in the analyzed diets do not differ significantly from the diet of older people stated by other research centers in the country.
